The severity of malaria was defined by WHO guideline in 2010. 5 The severity due to the malarial infection was defined by the presence of single or multiple complications. Cerebral malaria, severe malarial anemia, jaundice, acute renal failure and/or hepatopathy were considered as the major clinical symptoms of the patients. Among the various clinical symptoms, the incidence of cerebral malaria was 37.0% (17/46) followed by severe malarial anemia (21.7%, 10/46). Episodes of vaso-occlusive crises were observed in 50.0% of cases. Death was recorded in 9 patients including six females. The demographic and clinical features of patients have been shown in Table 1 . There were multiple complications responsible for mortality in these patients. The comparison of % HbF level in patients with a various number of complications they had revealed that the mean % HbF levels increased with the number of clinical complications in the patients. The average increase in the % HbF level was 15.7±4.0, 18.0±4.0, 18.9±6.1 and 20.8±1.2 respectively in patients with single, two, three and four complications. Further linear regression analysis between total hemoglobin level and % HbF level in the patients elucidated an inverse relationship (r, -0.356; p, 0.015), which indicates that patients with higher % HbF level had lower total hemoglobin level.
In another comparison, we found that there was a trend in increasing % HbF level in patients with severe malarial anemia compared to patients without it. A similar tendency was observed in patients with cerebral malaria. The average % HbF level also significantly increased averagely in patients who died compared to patients who survived (p, 0.01). The % HbF differences in the patients with severe malarial anemia, cerebral malaria, and fatality, has been illustrated in Figure 1 .
Like HbS, alpha thalassemia has also been found to have a protective role against P. falciparum malaria. However, this protection afforded by alpha thalassemia becomes relatively sluggish when co-inherited with HbS. Because of a higher prevalence of alpha thalassemia in the study area, 1 we have attempted to compare the hematological and clinical parameters in patients with heterozygous and homozygous alpha thalassemia separately against patients with normal alpha globin genotype. There were no statistically significant differences between the groups in hematological (Supplementary Table 1) as well as clinical parameters except for severe malarial anemia which was higher in patients with homozygous alpha thalassemia (Supplementary Table 2) . Severe malarial anemia was associated with alpha thalassemia whereas alpha thalassemia has no impact on mortality, so we have analyzed the association of severe malarial anemia with mortality and was found insignificant (OR, 0.2; 95%CI [0.038-0.98]; p, 0.06).
From the three factors above, which are associated with severity and mortality due to P. falciparum malaria in patients with SCA, derived that HbF has a negative role in protection against severe disease manifestation. It has been found that HbF provides protection from P. falciparum malaria by diminishing the growth of the parasites inside the RBCs. 6 Instead of giving protection, the high level of HbF in our patients is associated with a major severity of P. falciparum infection. This might be due to the peripheral selection and not for its increased synthesis of HbF in patients with SCA. Though, HbF in SCA is found to be supportive in reducing episodes of vaso-occlusive crises and requirements of blood transfusion, 7 the protection afforded by HbS against severe malaria reduced with increased % HbF level. This study agrees with the hypothesis of a negative epistatic interaction between HbS and HbF in reducing protection against severe malaria by Mmbando et al., 4 In this situation, use of hydroxyurea (a drug which usually increases HbF level) in patients with SCA in malaria endemic regions is debatable. In general, hydroxyurea must be started in severe patients with SCA because (1) increasing HbF level following hydroxyurea therapy is the principal but not the sole determinant of clinical responses in these patients; (2) some patients with minimal or no increased in HbF level following hydroxyurea therapy also showed significant clinical responses. 8 In the present study, 26 patients were on hydroxyurea therapy, from which 15.4% (4/26) of patients died compared to 25.0% (5/20) of death in patients without hydroxyurea therapy. A large cohort study in a malaria endemic region is essential to give conclusive results on the association of HbF and use of hydroxyurea in patients with SCA.
